Proteolytic modification of Escherichia coli alkaline phosphatase.
Proteolytic modification of the native alkaline phosphatase dimer is restricted to sites in the amino-terminal portion of the sequence. Complementing previous studies of the product of trypsin cleavage at the R-11, A-12 bond (Roberts, C. H., and Chlebowski, J. F. (1984) J. Biol. Chem. 259, 729-733; Roberts, C. H., and Chlebowski, J. F. (1984) J. Biol. Chem. 260, 7557-7561) circular dichroic spectroscopy indicates that cleavage at this site results in a rearrangement of secondary structure and change in tertiary structure as monitored in the far and near UV regions, respectively. Under more vigorous reaction conditions, trypsin cleaves at the R-35, D-36 bond. The deletion of an additional 24 residues yields a species whose functional and structural properties are similar to the initial product of trypsin cleavage. Treatment of the enzyme with Protease V-8 results in cleavage at the E-9, N-10 bond. In contrast to the products of trypsin treatment, this truncated enzyme is similar to the native enzyme. These results indicate that the residues at the N-10 and R-11 positions play a unique role in maintaining the structural integrity and catalytic potency of the enzyme although this locus is distant from the enzyme active centers. These observations are discussed in terms of the three-dimensional structure of the enzyme.